In our previous studies, four stevastelin congeners named A, B, B3 and C3 have been isolated from culture broth of a fungus, Penicillium, as immunosuppressants1}.
(Received for publication May 17, 1996) In our previous studies, four stevastelin congeners named A, B, B3 and C3 have been isolated from culture broth of a fungus, Penicillium, as immunosuppressants1}.
Structures of these stevastelins have been elucidated to be cyclic depsipeptides2 '3) . In the course of ultraviolet treatment of the strain, we found that a high producing mutant yielded three novel stevastelin congeners. In this report we describe isolation, physico-chemical properties, structural elucidation and immunosuppressiveactivities of these novel stevastelin congeners named A3, D3 and E3.
In order to isolate a high producing mutant, spores The high producing mutant was cultured in a 200 liter jar fermenter as described for the original strain1*. From mycelia collected from combined600 liters of the culture broth, the stevastelins were extracted with 300 liters of MeOH. The MeOHextract was diluted with 300 liters of water and applied to a Diaion HP-20 resin (20 liters). After washing with 50% aqueous MeOH,stevastelin A3 and D3 were eluted with 30 liters of 60% aqueous Me2CO,and stevastelin E3 was eluted with 30 liters of 80% aqueous Me2CO,stepwisely. The mixture of stevastelin A3 and D3 were applied to Diaion CHP20P Table 1 . These data of stevastelin A3, D3 and E3 are very similar to that of stevastelin B32) ( Table 1 ), confirming that these compoundsare stevastelin congeners.
Structure of stevastelin B3 was reported to be com- Table 1 ). NMRdata of stevastelin A3 is similar to stevastelin B3 with regard to O-acetylserine, valine and the fatty acid moieties (Table 1) , indicating the presence of these moieties. However, the T3 carbon of stevastelin A3 is shifted down field (Sc 70.60, Table 1 ) when compared with that of stevastelin B3 (5C 65.13, Table 1 ), and the signal due to the T3 hydroxy group is not detected ( Table 1) . These results suggest a substitution of the T3 hydroxy group of stevastelin A3. Molecular formulas of stevastelin A3 and B3 show that stevastelin A3has one moresulfur atomand three more oxygen atoms than stevastelin B3 (Table 1) . Based on these data, the T3 hydroxy group of stevastelin A3 is concluded to be O-sulfonylated (Fig. 1) . NMR data of stevastelin D3 are similar to that of stevastelin B3 with regard to valine and the fatty acid moieties ( Table 1 ). The data of the threonine moiety of stevastelin D3 is also similar to that of stevastelin A3 (Table 1) . These data indicate the presence of valine, the fatty acid and (9-sulfonylthreonine moieties in stevastelin D3 (Fig. 1) . However, in the *H NMRspectrum of stevastelin D3, signals due to the acetyl group of the (9-acetylserine moiety are not detected (S4,5, alanine moiety, -NH-C-CO-, instead of the (9-acetylserine moiety (Fig. 1) . NMRdata of stevastelin E3 are similar to stevastelin B3 regarding the fatty acid, valine and threonine moieties (Table 1) , and are also similar to stevastelin D3 regarding the dehydroalanine moiety (Table 1) . These results indicate the structure of stevastelin E3 with these moieties as presented (Fig. 1) . Cyclic structures of the stevastelins were reporterd to be formed by ester linkages between a carboxylic group of the O-acetylserine and the F5-hydroxy group in stevastelin B2), and the F3-hydroxy group in stevastelin B3 ( Fig. 1)2 Table  1 ). Furthermore, the F3 hydroxy groups of the fatty acid moieties were not detected in the NMR spectra of stevastelin A3, D3 and E3, whereas the F5 hydroxy groups were detected (Table 1) . These results are quite similar to stevastelin B3 (Table 1) , and show that ester linkages are formed with the F3 hydroxy groups (Fig.l) as described previously2*.
Immunosuppressive activities of stevastelin A3, D3 and E3 against OKT-3 stimulated human T cell proliferation are shown in Table 2. Stevastelin A3 and D3   1051 show weak activities, whereas stevastelin E3 shows potent activity. This result suggests that the O-sulfonylation of the T3 hydroxy group drastically weaken immunosuppressive activity against T cell blastogenesis.
On the other hand, an alteration of the O-acetylserine moiety to the dehydroalanine moiety seems to be less influential on the immunosuppressive activity of stevastelin (Table 2) .
In this report novel three stevastelin congeners, A3, D3 and E3, were isolated from a cultured broth of the high producing mutant, based on the color reaction to toluidine-chlorine reagent. A congener, stevastelin E3, showed comparable immunosuppressive activity to the known stevastelin congener1}. Stevastelin A3 and D3
showed weak activities; however, these compounds were useful to investigate the structure-activity relationship of stevastelin. Another stevastelin congeners with modified amino acid moieties are constructed by chemical conversions (unpublished result). Precise structure-activity relationship of stevastelin will be examined with these congeners and will be reported elsewhere.
